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An improved size bound and a set of Lube&Yamamoto type inequalities 
are obtained for collections of the indicated type. The bound is of the form 
In a previous note, the author has obtained an upper bound on the 
maximum size of a collection of subsets of an n element set which contains 
no three distinct subsets A, B, C related by A u B = C. The bound was 
of the form 
i ‘i i:] (1 f C (l”8,)1’z). 21 
Yamamoto, Lubell, and others have obtained limitations on collections 
of subsets of an n element set containing no two A, B with A 3 B. Jf -Y! 
represents the number of subsets in the collection havingj elements in them 
then their relation states that C x&y) < I, 
Tt is the purpose of this note to obtain inequalities of the Yamamoto- 
Lube11 type for collections having the weaker A u B # C restriction and 
to use such inequalities to improve the bound described above. 
The inequalities obtained are of the form 
for each li. They lead to the bound (cnyZ, ) + (2”/n) on the size of a family 
so restricted. 
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The argument proceeds as follows. Consider all possible ma.ximal sized 
chains of subsets the smallest member of which has k elements; the largest 
2k (each member of a chain being ordered by inclusion with respect to 
each other member). There are k + 1 members of each of such chains. 
The number of such chains is clearly (2k)!/(k - l)! Let our collection 
be denoted by C. 
Mark by a star the smallest member of our collection that lies in each 
chain. There obviously can be at most (2k)!/(lc - l}! stars. We shall 
argue below that each member of our collection having j elements with 
j 3 k will be starred in at least a proportion k/j of the chains in which it 
appears. As somej element set appears in each chain, and all appear in the 
same number of chains, each appears in a proportion l/(y) of them. From 
this we can immediately conclude that it is starred in a proportion k/j(y) 
of them and hence 
holds as desired. 
We now prove that a j member subset is the least member in a proportion 
at least k/j of its chains. To do so we argue as in our previous note; namely, 
we invoke the theorem of Erdiis, Ko, and Rado, which states that for 
2k > j, the number of members of a family ofj - k element subsets of a 
j element set no two members of which are disjoint is at most ((j - k)/j)(j,). 
If A is in C with 1 A / = j, we can apply this result to the complements in A 
of the members of C contained in it, utilizing the fact that D u E = A is 
equivalent to (A - D) n (A - E) = o . Translating the ErdSs-Ko-Rado 
result to the language of chains, it tells us that of the chains in which A 
appears, only a proportion 1 - k/j can have a k element subset that is 
contained in a member of C properly contained in A; this is precisely the 
fact utilized above. 
To deduce a restriction on the size of C, we note that with the restrictions 
(1) on the xj’s above, along with the constraints that 0 < xi/(y) < 1, 
the problem of maximizing C xj can be considered a linear program. 
The dual program has variables Yj and Zk with constraints 
and Y, > 0 for k < 42, Zj >, 0 for j < n and objective function 
582a /zo/3-9 
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The values 
zj = 0, Y2k+l = ) - 2k (lkj f yr, 
Yzk = 2k 
(;k) - (2k - ‘)(2k “_ 1) 
satisfy these constraints and yield as objective function ($) + 
(2”/(n + 1)) + O($) which implies that the latter is an upper bound 
for the solution to the original program. 
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